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.djb ^* oyu 0 3*jT ggj 
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.ajlji ^yl,,> cuoUlj aj ^ v ,„j i^L-dU cLc II + — ATPase J>>U- j> c**J$*jif H + — ATPase 0 

.j&tijif* J&f** J>k *; l» ^ fl -^H + - ATPase J>U- ^ cJ$*yy H + - ATPase (T 

♦^U— *Utx H + - ATPase <tfjl> jO c«J dS^^SSi l& t >z*~>% 9 y£ H + - ATPase (Y 

W U-S* *Lip H + - ATPase p c*J J^jSJ! ^ X «^>l^H + - ATPase (f 

Uyi^/^ij^/ooALMPa mol" 1 °K _1 JlSL-V(*U 

-o/TA (Y -o/Yf (1 

+o/fA (f -o/f (V 

^15^1 iAist-^l ^ ^UcJU 3I uSo *(Excited) oj-- A^L^il # J+$$j}S J3&3* <-Sy. ^ -f 

yc^ M, -.- -v #1 JJi 3 AjlA ^3 ^ilbtfjSl jIj^-j 

d^&l^ J^jlT J$%« ^jUU JJa <u .(Ground) ajL cJl^ (Y 

d^&1^ cJU ^VU ^UL 3 tf jyl ^VU L-J jtkw JJa 4> ^ cJ^-o cJL* (V 

^Slii^l ^UoJL> dj oJl> ^jl yi-i-j Jjis JJ-i dj iC-J^jy OJL> (f 

fjjyuity^ <-*£j*? plof ^iUJUc *M*Jj* «V FAD 3 NAD .^jli'^oA 03^ -f 

jfW? ijftijfljST 03/ (Y ^~>3* 03/ .,3^* 0 

«X^3^. 03/ .«<.-7 , .. 3ji 03/ ^Ij? (t 1*0%* 4^ )J{ 03/ (V 

Cjjttjlf ^UJI (f Ol^if (Y oVjSLIf (V Cftljjg ( \ 

SxS jJ 3 I jl^ ^UoL* (J^blS" aj jJl^i^o pdJJ* ^IJi" 

^Uil o^b ^loi 1 ^ A J^l 4j ol 9 ^j JiJ-J -V 

3^ ^U- <Y Jli?^ ( 1 

03 3 ^ J,li ^ 3 ^ ^ J±W 0 

^3t^ 3 J 3-^^-° l^'- 0 ^ 3 tSj*^ 

J^^lo j*^ 1 oit dj ^jj^a 03U ^j-J-i 4_$lo3^i (Y 

^ JiW 3 ^ 3 1 £3> ( f 

f^yj* o^ir . j> oj-* jo ^ ^ -v 

yJ^U 3 ^35- ^UJ^^ aJy (Y 3 jlfj^ ^UJ35J^ jJjS (\ 

ji j^Jbwli 3 ^UJjSJ^o aJji (f yjji^w 3 r ^>35' ^UJjSJj^ aJji (Y 

CUa^ltd tj j J ^3-^^-0 osL ^3*-^5" (Y jLjl ij-^' 'j^aali -> U* (1 

c^ilj ^ JL3 jj> oLf j& fOi^^ (f ; Lil j*^5* j^— S'l^o ^VL C*laU ^3^-3 (Y 

?4iib ^iJu t (HSP) ^ iS^i^M 



?<i**J c^jo ^Lcb o*3*«w k«y o-Aii' ^3-° t° ,J ^ -W 

■*-*— ' J6 LSj'- d ^ c-^li* ^5'^ dJUii 0 
tS** i 1 tf.** ^Ijtf *^ < V 

\Jfyt3$ tsU 'u^' J>° <* 

?CuhiI [toofrjt ^j-l-o'l J-Jy ^ya> £j$*> 

Nuaison _ (V Veraison _ 0 

Veraison . ^1 (f Nuaison _ ^1 (T 

?c~**> j^s" jo jj/^ JM- 5 iS u v^Vj ur"^' o-9j CHJ*** 

r l5jl L ^ISI, ? U 0 l w«a> (V 

03*0 . Golden b Red .j-ib ^5*j-^li 31 aJM&£ .^UJIo^ ji 1 ,o1^jjb J( 3 a»Lj> -)A 

?c*-***> ^1 J-J^ 3 jLiii" ^ .A-J3J i£^oS 

.^b ,5^1-^ c«ib^ 3> JJ ^lAo^jij 09^- tRctl O 
^^A- P-ib^ 3' 03^ Golden (V 

->jb ^Ltil oo^f 3U 3 c^l jlf 3UU ^ ^3^- .Red (t 

.^jb ^Uii 0^/ j?o ^ 3U 3 c*J jlfjUU ^ j3> .Golden (f 

^^/dJ^cJ 3I JjIj! Jt 5 3 C^J" 4Jjyi*o 4AkLo ^ Jj^l j«5 jl^ dUjJ" jj^ |t3j -M 

.c^l r 3I >u5* Bulbing ratio <Y c~J \ 3I Leaf ratio 0 

?*=«al Jtf *>jf 03^. c^jf j jJU j^i- cJc -T- 

^Lo. 3 (^15" ^ J^ 1 (V «j CVJ ,h|J^ ^3^ 0 

** i*^ 1 ^ (f Cm-S" t^Vb f^Hy 3 ^3^; Of 

Yo-Ao t ^o (T ?6-Vo ^^jiO 

Ao-io . ^ (f Yo-Ao » (r 

3U x^j 6J5 ^ ^ Cjj\j> 3 3 3J Jjb ^ 3I J*a* Jaijj^ *> ^ .VI s ^0 0^ glji }L# -TT 

^S^Cf >5j^Cf ^(Y ^bO 
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0 <*-C 



fd^^e oaU**J ^jlau* *v> *j Bending -Y& 

flosa damescana (f tfosa cor data (t /tosa manetti <Y /tosa canina (1 

o,^ ^ £ y )l ^tt,>T ^ ^ ^ -TV 

^4j1^(f *~djCP ^y.<y 

I o^Uil jUil cJi^> iSj ^1 (Transgressive segregation) jjbLu iS-£Ju .cJL> ^IjX ^ -YA 

.xib ^iJI 3 jJ^U 3I ^ gfcl (Y 
.j-iU ^ jJI 3 3I ^ ^ jl ^ 3I ^ (r 

4* Cw*ij jl .J-ib pj£ do 3 f o , to *y J—j 9 » (^4)1) t>*&Lo ^Iji 03-x jjg /I -YH 

60 _ ao (f rtf-.JBf 6 <r va_ ?o <Y ioo _ f c o 

AV^c (Y 
<\Y,Y4 (V 
^V^o (f 

fcjb ^ ^vb ^ijtf .^>^ui ,io* -n 

F T 31 j^i> (T oj, (T 

?C4*m! (olji* «J--b^ oby XoU cJb- b ,^ol> j3>*- ^(jb 45" y^Jyj -TT 

ssmm (f ssMm (t SsMm <Y SsMM 0 

b 3 xj*$ljf f*jf ^33 b ^b&djt^ b jU^ jO Y Ailid ^39 Ly^^^ ^ ii**^ o^*^" 5 V -*^ JUJ ^' H^i 3' -T"f 
j35\xc cJi«9 L _^3~--> j^^j JjcJIj3 iJ-tib jOji 1 Y^,Y °3^-° o33 (j^W 10 J*^ .*x»3-i cS * ^"^b ^ 

Yc (1 
YT (Y 

Y6 <r 

f c (f 

6(Y 

lo (f 
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f&tfl ^y 4* jl ^jtfjL-U^ »x£b o^j j^o* 
L ^jS^j^J (T afc V off 9 ^^jj^l (V 

fCftMll ^l^Lf j-> ^M-^l jjijj ,olji* J^btO ,jg-— ' jf$yi+t\ . ;l-> 0-U JJ -fV 

?c~>l O lj*o 4? iLS ^ ^ jl F r ^ AABBCcDd b ^oy ^ <^ -TA 

■Iff — (f ^<r ! 0 

\f \* t 

?C***»I *U-obfco JjU» ,jU^oJ& 3 ^j^C ^ Oj*.-^ ^i' C^-blS »,j3^b (ftlji* jii — T^i 

JJl ^ (f ^ J5L^ (V ^1/ V U ( Y ^1/ J> ( ) 

ii 5 ii (f jl 3 a (T a 5 ^i (Y ±;^ 0 

?<A** J ji^"° j**" *V ^bboj^ <c*lc (oloS* *j -f 1 

.^^J .ibJ l5 ~&J Jt^ g 4lib JLaIS* j\~SfS 9j » ^ Jil oJL*s (V 

^bx»J tf A::; ju^> 5 <cib ^^jjM,^ /gK -ADP ^1 c^JUs (f 

USfcajS 0 b_^ _ ^Uy 0 b__^ ff jU^I _ 0 b^ (t 

tCwl J5^» 4^ 4j oL? (Ni) j (Si) ) o>...-...L.-, J j^aic u*«A» ^» y -ft 

Ni + , Si" v (V Ni + , Si +V 0 

Ni +Y , Si(OH) f <f Ni +T , Si(OH) f (t 

exudates oL-5y* *j jl oxi ,^Uc*Jyt_« <M&Sj (Y 

j N 3 O 3e'l& 9 >^1 ^ iU^v, .U^&j oU y .-COO" ^Uo 9 / (f 

jbs^j oi^j <f j]o j3 i or o^-^J <y ji^ y >• ( i 

ry^r-JS (f _ ^ CP ^ < Y Jy~y ( 1 

oo^j>J)oo ^ 4* iyi*iJm>+jf \fi J\£pr 3 ^jS?c b LiJ.yui ^1 >iJ T J\ -fV 

(N) 0 j 3 >ui c^U ^ ijijii ^iOc pH J*\S ^Ijj VMoo ^ j| 5 ^ 

fj^b^a o^ljil jJi> 'J^-jI tjjj iwjj' ^.Ijx J3I3W 

\A (f y (t o ; a (Y oyf 

j^jii jl Oj^Uo (Y 1*0^-^ 3 1 CoLiLd -° 

GA u J^>Lo jl CutiUa (f July jl CJUa (t 

fejlft JJi<pL*»f2£ olU^ jjJ^ ^3*1 itteijJ CO r c«~i~ ^ caU 1 ^.Ijx ^ f \oS -fK 

Mn(f Mg<r Ca<Y Fed 



*c*J fiW <ohr* M ***** j*3*j* <*j J**-k" J*k 
ZnCf Mo(r Mn(T N 0 

±> ±> Oijld AiUU ^jgT jb *T jU>jd tfUbtfj* K 3 P 3 N Jlo JjUy> ^Jo* ^Lc cJiU -AT 

■4*4(5** tS.tf^ - *-' iftw j-5 Olaii »o->jb 3 ^UJL* 0 

.JjL,^ ^j^-ftLS* cJaU e^ ; L ^ ^LftJL. ; j 3 «csb ^jjjljsl U._? j3 cJaU .o^ ; L ^UJL* ; i (Y 

.jjl^yo jEaljsl ^Lc cJalc 00 jL «_$U JL> 3 oJ*i ^ U3* ^ j-sbx cJali to&jU t^UJL> (T 
. j^UJ^yo cS j> 1*603^ aj 3 «cib ^al^ U3* j> j-aLc olaU .oOjU i^Ia JL_» y (f 

I jloio .c«J oj*T jj^j tff^-o *L£ o' V*e 5 J 3^ j* 5 <-*i *Hj -AT 

tcutfl ^lo5" Alichaelis Mcntcn ; ^ uj^ b 




1 External concentration^) 



I (C -c . ) 

max s mm 

K +(C -C . ) 

m v s mm' 

I (C +C . ) 

max v s mm 7 

K (C +C . ) 
m v s mm' 

K (C -C . ) 
m s mm 

1 +(C +C . ) 

max s mm' 



I +(C -C . ) 

max v s mm ' ,< 

K (C -C . ) 

m v s mm' 



0 



(V 



or 



^3>3 .oL^ f>\jS (Phytic acid) Oj^j *j ^i— i oa^c 

03^ <f (t ^(V ^0 

?o^^b oj-* JlAj ^iU ^> UAchen -M 

03-0 j-ij ^jU &S ..v.::; ft jijl Jj»m UAchen 

U 45* .v:-:...ft ABA 3^ J?m UAchen (V 
..i^i^a Jf dj'3> j-ij £jL 45* A ii^jb GA ----- J>lo UAchen (T 
.03-^^0 J^Lo vi^l 45" j^51 J^o UAchen (f 

S'^^,^ dUif cJU (•IjlT J>rttnus ^H^aj ^jlio ^UaJ/ -6? 

J ^ (V .c-l yVl ^l3> W^i ACC J>o 0 

&J >Vb ^ ? j5 3 yU (f .cwl ^.b J-JP j j ACC ub*- Of 

.Ow^ ^Ab'jS'U <^cb 3 J^l5* J^w ^-^3^ i^.:... (T 
.^3-^1^^ ^jfcb'35'b *^£b tU«bb jjjl C— 13J q * * m5 1 ^■ Lx'' C-5"jj>- ojj^ljjb oL-5*jj' ^3^>3 (V* 
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^aT u*, jo (June drop) 5J > y> ^l5Lo - fcl 

cJ*j jjtf 9 0^^" < V 
V^j^^^o oj*J.b jj^j^jj ^Lo^-mj 4j oj*a ^jli^^i C103UL0 ^julfjjil —xL jJ" 

C Y H f (? GA r <r CCC <V IBA 0 

^ox© ^Ijo 5 »->! JUijl ^J-i JiJto 3 ^JjjI | t - - ^j*-> J- 3 " oiU (oIjJ" JjLwJ 

Vc^wl C--m)j^ 'Vr^ t -*^*r!^' ^ tj-* j& y I L is Li* j I j«3 ^)>° ^45" -rf 

.0 jljJ Oj-^ *£J 4J>_,l£ ^ ^ jil AitL^jlj ^jJb (Y 
.JJl)^^ ^jtu'^s' Oa-_o jtL' <i5U dill— jL> (X 

c^3iJ \? 3 1 o*^. 3 ^t/^ 0^ ^ « J* ^3^ 3 ! < v 

sJ* ^-^3^ >' tri 3 l*^^ ts*^ ^ 3 j3^« o-^ J-3^ 'J* LjiM^ ( r 

•t^ts* O" 1 ^ v^?-^ 
^ 3 t-i^jij V^"^ ^.^3^ i'^S^ i° J 6^ Ji^ 9 * J* ^.^3^ 3 1 cM (t 

03-^ L 3 ^Li Colij JttAS (f CP^"J^ **** ^*** 3 j'^ri ^Ue^ji-Li ^jjj- (f 

!u--j> uy. ) (Russeting) jl^ij d-^jU jg^j cJx. -^V 

03--0 *Ji—»3j o<-oL?t-^ (Y ■ *j£ ^j- 1 ^' 0"^^ 

owui jjy dj^> Gissela 5 o 3 y«> ajU ~?A 

canescens L jJUl 4*5^l,iJ ^ ><r ^ (T P. canescens I 3JUI j^3^>' (f 

.0^3^. (5>3%»> k ^3' ^5^-13 ^3^" 351^4 3I . y"VL jSl*** L ^ib^j^ jl (V 
ciliuJ o'y'tr 0 0,3 ^ i t 0 ^-* 6 ^33 (5j3'6°^ l**>Li Forcing J,a£ jl t o^o ^SJ^> o> J( j (oloT ; j -V* 
9 ^/(f j^i(T *i~i(T 



A 4?ui^> 1 6 1 F 



.7. To . 7. To JUi>l U u**jj? 4j *^>^ j° 6 **° ^—y v 3 i**^ E-ijE uli-> /I -VI 

oU-> ^.1*** tfjjb £^ i 1 c«*i Jito 1 **»T tflji ***** <V ^b 1 ^ 3 v^** ^ j* /.V« j '/.Ye 

¥o^-i July jjU Jj.^f-fc Jlv ,J v?^ 0 J*" J- 3 

fooc (T 

TAoc (? 
0 

YA (5 yu* ^ (V 

va b ^ (t 

fcjld (jiJJIj ojljJl U ^Ukulj £Ui o^c ojljJl <>*£Uo V^uw .4*»1jj odlyU -Yf 

?C«J O,^ ^loT <V o^* tS^ 15 " ls^j Jr^ 

Pedigree selection (T Baek cross o 

Rceurrenl mass selection (T Inbred line selection (t 

Vx-^u^j* (oiji* j*»i> ,oiiji -Yf 

.^jjj^ ojljJl ^jj-i ^>j5" ^cL (V .^jljJ ofro ojljJl ^ 0 

?Cw*u^ o^-o ^II*- ^'bUtfl Mutation Breeding jl ooUiwI JJ^ ^y^o - VA 

?C««I /o^iT l ^* t *i ^^5^3 o-iUjIj ^>^r ^'^5" ,o^x jU> uU^> CWr*' 

?ooo (f V?oo (T Yfoo (Y Yooc 0 



